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amphibians spend much of their adult lives foraging and over-wintering in upland habitats and exist as metapopulations with dispersal among ponds. With no consideration of lands in the dispersal matrix, wetland policies may be ineffective at protecting amphibians or other with habitat loss and degradation due to human activities hypothesized to be among the leading causes (Alford and Richards 1999 (Semlitsch 1998 , 2007 , Semlitsch and Bodie 1998 , 2003 , Harper et al. 2008 persistence not only by reducing and degrading core habitat, but also by impeding dispersal among habitat patches (Gill 1978 , Sjogren-Gulve 1994 , Pope et al. 2000 , Semlitsch 2007 . For example, pond-breeding amphib ians disperse across the landscape from one pond to another, which often occurs during the juvenile stage of the amphibian life cycle when some portion of juveniles leave their natal pond and establish themselves as adult breeders in other ponds. In this way, many amphibian species are thought to exist as metapopulations for which connectivity among ponds is critical to long-term survival (Marsh and Trenham 2001 , Green 2003 , Harper et al. 2008 . Metapopulations consist of local subpop ulations distributed throughout a patchy environment, with each subpopulation occupying its own habitat patch and exchanging individuals through dispersal (Hanski 1999 of landscapes by randomly selecting 50 and 100 habitat patches from the baseline set of 214 patches, resulting in landscapes with densities of 0.5 ponds/km2 and 1.0 ponds/km2, respectively. In order to maintain the same total area for all landscapes in our comparison, we added the land area from the nonselected habitat patches back into the land area of the respective dispersal matrix unit. Thus, the hypothetical landscapes defined here had fewer habitat patches and more dispersal matrix, but the same total land area as the baseline landscape.
Third, there is emerging evidence that the salamander migration distances used by Semlitsch (1998) (Fig. 2) . Protecting 50% of each habitat patch achieved a larger metapopulation size with a lower associated opportunity cost than protecting 25% of dispersal matrix.
This result is further highlighted by a scenario starting at a 25% landscape-wide level of protection, which corresponded to a salamander metapopulation size of 0.922 and an associated opportunity cost of US$163 million (Fig. 2) . Protecting the remaining habitat patch area while allowing the remaining dispersal matrix to be (Table  3) . These results confirm that ambys tomatid salamanders had a high probability of persis tence in the baseline landscape, even if our estimates of the species parameters are relatively uncertain.
In contrast, parameter sensitivity analysis conducted for alternative landscapes did show a high sensitivity of metapopulation size to species parameters (Fig. 3) when all the dispersal barrier land use intensity parameters (coz) were jointly increased by 50% (Fig.   3i,j) . In this case, because all land use intensity parameters were >1.0, the landscape contained full barriers to dispersal, which resulted in metapopulation extinction. Metapopulation extinction also resulted for a 50% decrease in the patch area scaling parameter ( ) in a landscape with 25% habitat patch protection and <25% dispersal matrix protection (Fig. 3e ). 3) , because the species must on average travel farther to get from one habitat patch to another.
As in the case for the baseline landscape (Fig. 2) To better assess the ability of wetland buffer policies to protect common species, we identified which of our 25 conservation policies would achieve metapopulation sizes of 0.80 and 0.90 at least cost for each of our 36 landscapes ( In the metapopulation model used in this study, larger habitat patches resulted in higher metapopulation sizes (Fig. 5) 
